Gluconeogenesis by the fetal sheep liver in vivo.
Hepatic gluconeogenesis is an important source of glucose postnatally. Whether hepatic gluconeogenesis contributes to fetal glucose supply has not been studied directly in vivo. Previous studies of gluconeogenesis in fetal sheep have assessed total fetal glucose production, and the results have been controversial. To assess the specific role of the liver in gluconeogenesis in fetal sheep, we placed catheters in the right or left hepatic vein, umbilical vein and the inferior vena cava of six fetal sheep (mean gestational age 134 days) and infused a radioactive gluconeogenic substrate (14C-lactate or 14C-alanine) into the fetal inferior vena cava. We measured 14C-glucose radioactivity (dpm/ml) in the right or left hepatic vein and calculated the arteriovenous difference in 14C-glucose radioactivity (dpm/ml) across the right or left liver lobe. We found that only 0.35% of the 14C substrates perfusing either the right or the left hepatic lobe of the fetal liver were converted to 14C-glucose. Even when considerable glucose was released by the liver, the percentage of substrates converted to glucose remained very low (maximum 1.7%), indicating that gluconeogenesis did not contribute significantly to the glucose released. We conclude that gluconeogenesis by the fetal liver contributes negligibly to the glucose supply in fetal sheep.